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Office Action Summary 


Application No. 

10/824,313 


Applicant(s) 

GUI ETAL 


CAaiilliioi 

Khiem D Nguyen 


Art Unit 

2823 





- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment See 37 CFR 1.704(b). 

Status 

1 )S Responsive to communication(s) filed on 13 April 2004 , 
2b)\3 This action is FINAL. 2b)l3 This action is non-final. 

3) D Since this application is in condition for allowance except for fomial matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1 935 CD. 1 1 , 453 O.G. 213. 

Disposition of Clainfis 

4) S Claim(s) is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) n Claim(s) is/are allowed. 

6) M Claim(s) 1:9 is/are rejected. 

Claim(s) is/are objected to. 

8) n Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) n The specification is objected to by the Examiner. 

10)13 The drawing(s) filed on 23 August 2004 is/are: a)l3 accepted or b)n objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 
1 !)□ The oath or declaration is objected to by the Examiner. Note the attached Office Action orfonm PTO-152. 

Priority under 35 U.S.C. § 119 

12)0 Acl^nowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 1 9(a)-(d) or (f). 
a)nAII b)n Some * c)n None of: 

1 0 Certified copies of the priority documents have been received. 

20 Certified copies of the priority documents have been received in Application No. . 

3.D Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 



Attachment(s) 

1 ) 13 Notice of References Cited (PTO-892) 4) D Inten/iew Summary (PTO-413) 

2) C] Notice of Draftsperson's Patent Drawing Review (PTO-948) Paper No(syMail Date. . 

3) 13 Information Disclosure Statement{s) (PTO-1449 or PTO/SB/08) 5) CI Notice of Informal Patent Application (PTO-152) 

Paper No(s)/Mail Date 04/13/04 . 6) □ Other: . 

U.S. Patent and Trademark Office ~ ~ 

PTOL-326 (Rev. 1 -04) Office Action Summary Part of Paper No./Mail Date 1 1 1 804 
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DETAILED ACTION 
Oath/Declaration 

1 . The oath/declaration filed on April 13**", 2004 is acceptable. 

Drawings 

2. The formal drawings filed on August 23"^, 2004 are acceptable. 

Information Disclosure Statement 

3. The Information Disclosure Statement filed on April 13*^, 2004 has been considered. 

Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1 (a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 2 1 (2) of such treaty in the English language. 

4. Claims 1-8 are rejected under 35 U.S.C. 102(e) as being anticipated by Ross (U.S. Patent 
6,548,899). 

In re claim 1, Ross discloses a method for treating silicon nitride (SixNy) films 
that comprises: electron beam treating the silicon nitride film (col. 2, lines 55-65 and col. 
5, lines 54-60). 
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$^ 0& sacface of tt^ substrate: is a& pptsoimi pastern af 
TJawod lincS) such, as mclal, o^dc^ mtiidje or oxyoitrlde lioes 
wiiicia ftTiCi &^msed by well koowQ. litbosr&pbic tecitmiqu^Gi. 
Smtable. maieriftls for the lines mcl^e sbiiica, siMcoQ mtdde, 
tEtasium mjSxidCje taMalmn mtiMc;, sl^muosLm^ aMmmum 

§Q alloys, co|j|seE^ cqjjper aiioj^, taniahfiin^ tsmgaiesa silicon 
axynitride. Hiisse lki«® fonn the conduciozs or ioBM^tozs of 
an iaicg^atcd circuit. S^h sig typicalLy <^£«ly separMcd 
&cm3 ons ajsotber si dLsLances of &baist 20 micmDsetexs or 
prdbrably 1 mix^iQiQ&tci or less, axKi moce ps^fersbly 

e$ from about O..Q5 to aboi&t 1 fisicfometear. 



Ihc film may also be CT^cd by cagjosing the siiif aucc of the 
substrate to a flux o£ electrons. M^^ethcr tlie SIffi i& cured by £5 
elcctma beam exposure is cured by otkei means sush ^ 
b-catiag or cKpo^urc to UV ligjai, tkc jsairf aoc of 4fec dick^iic 
film is esipo^d to s^^fSckm elect^n b^am $xpos^«^ 
Tcmxsvc stibstaBiifi^Uy sU moistitre- and ODQtsmiEiants &om ^ 
sud^e of tisH& diekcsric layer, iso 

In re claim 2, Ross discloses that the method of claim 1, which further comprises 

heating the fihn to a temperature in a range from about 25° C to about 1050° C (col. 5, 

line 61 to coL 6, line 1 1), 

Prefeiabiy tiac cicclroE beam e^qjos^aic is done r1 a vaciumo 
s iti t&e range tf>f from Aboiu about 1.0^ tOff, aad with 

a substrate temperjatsare la tlie rajsge of fiom a^Mmi 25^ C. to 
abc^!: 1050"^ C. Whm tlie beam i» u^ boih for 

In re claim 3, Ross discloses that the step of electron beam treating includes 

exposing the film to electron beam current at doses in a range from about 100 |LiC/cm^ to 

about 5,000 ^iC/cm^ (col. 6, lines 12-21). 

xhsi^ electron be Ik msd boih for 6k le<^ csms^ 
assd SHffacd t^eatmenty the electfOfi beaiB dose will fall in^ 
the ransc of firom abo^t 1 to &boMX 1Q0JIX30 .«Qcm^, pief- 

15 erably from about 100 to about lO^OOC^^'cm^ aad mote 
pic&rably fiom abo^ii 1 to about S^^lOO fi<::/cm\ The <losc 
an^ eaj&isy selects will be p2X)portioai«l to ?Jie tM^aaess of 
thfi Sims to be proc&e^fid. Wbi^ the election bffitgcm £s us^ as 
a dielectric su£&ce tieatmejity eizezsy aiid doses will f sH into 

^ tt^ rftEg^ of aboyl 0.5 to dx>iil 3 KsY as^ ftbo^t ItK} to 
aboiEl: ro^w^ively.Tlie appccgsriale doses aod 
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In re claim 4, Ross discloses that the step of electi'on beam treating further 
includes exposing the fihn from about 0.5 minute to about 120 minutes (col. 6, hnes 12- 
42). 

abo^t WOO A from the surfkoe. GcoGr&% ibc cxposfurc will 
so range &am sihQul 0.5 minute to sh<mt 120 izunutes^ 
jgre^wsibly from about 1 mizmte tx^ a^boui 60 mimit^. The 

In re claim 5, Ross discloses that the step of electron beam treating comprises 
placing the film in an ambient gas in a chamber wherein the electron beam is formed 
between a cathode and an anode, and providing a cathode voltage in range form about -.5 
KV to about -10 KV (col. 6, lines 12-42). 

In re claim 6, Ross discloses wherein the ambient gas is one or more of N2, H2, 
Ar, 02, or any combination of these gases (col. 6, hnes 40-42). 

m mchi^. Ttes g&seom &mhk^£Lt m lh& dfis^cn beam sj^stem 

Goc^m$^km of tbese gsse^ 
In re claim 7, Ross discloses that a pressure of the ambient gas in the chamber and 
a working distance between the cathode and the anode are maintained so that arcing does 
not occur between the cathode and the anode (col. 7, line 28 to col. 8, line 7). 

In re claim 8, Ross discloses wherein the pressure of the ambient gas in the 
chamber is maintained at one or more levels that provide a substantially constant electron 
beam current during at least one treatment period (col. 7, lines 28 to col. 8, Une 7). 
5. Claim 9 is rejected under 35 U.S.C. 102(e) as being anticipated by S. Inaba et al. 

(Increase of Parasitic Resistance in Shallow P+ Extension with SiN Sidewall Process and 
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Its Inprovement by Ge Preamorphization for Sub-0.25-nm pMOSFET's" IEEE Trans. 
Electr.Dev., Vol. 46, No. 6, June 1999, pp. 1218-1224). 

In re claim 9, Ross discloses a method for fabricating a pMOSFET that conp-ises 
steps of (pages 1218-1219 and FIG. 1): oxidizing a gate; forming a gate electrode; 
implanting to form shallow source/drain extensions; 

RECENT pragrcss in tlie minbturizatioa of Si-M0SFET*5 
has r««cbed the QA-pm region in gate length [iH^i 
With such a small gaus both suppfessioa of the shorts 
ch^i^l e^ect (SCi) and reduction oiihe p^t&sMo^ ej^60t$ sre 
strt^gly r^nired to achieve high perfomanoe [4], One of the 
key ism^ for mSa^cig higti performance sxh^^S-pm CMOS 
h 10 fGtm a shallow souTcefdmn iSiD} eidienslon regiofi wifh 
bw j^rasitJC resistacQe (ii!p«r)' This is a severe resiricUon, 
^peci^ly for pMO$FET% because it is mtm diMcdt to 

forming a SiN gate sidewall; implanting to form source/drain deep junctions; and 
activating the source/drain. 




fig, I, Scitemadc cress sedion o# sc»rc«/'il»m extsimon s&utmre «f MOS^ 
FET. M«tt ftOttt^iU sheet (taiilaaee «^«adtng nssiirtairiiee 7i«p^ sod 
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mlhst £1 ^liow juRcdots depth and low resistance m p'^ 
octsinsion region ihrn in n'^ extension. 

Typical scheimtk cross ^ti<»j of the ^tfmlm sJiuc^e 
of MOSFET with SALICIDE ptocess is shown in F%. L 
Ihe 80wr<>e/4rairt electrode is divided itito two psirts by StN 
sidew^ll; i.e;, tite o^teo^ion n^ion and tbe deep lunetioit 
rm'OR* Id tilii^ <^^» also composed of two pa«^ One is 



Any inquiry concerning this connnimication or earlier communications from the 
examiner should be directed to Khiem D Nguyen whose telephone number is (571) 272- 
1865. The examiner can normally be reached on Monday-Friday (8:00 AM - 5:00 PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Olik Chaudhuri can be reached on (571) 272-1855. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an apphcation may be obtained from the 
Patent Application Information Refrieval (PAIR) system Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished appUcations is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 



Conclusion 



K.N. 

November 18"", 2004 




W. David Coleman 
Primary Examiner 



